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INTRODUCTION

Late in October 1963, 2,500 gallons of potassium cyanide was emptied
into the Mattoon city sewer from a firm using the cyanide for an electroplating process.

The supposedly watered down cyanide was diverted from

the sewer, by-passing the treatment plant, and allowed to flow into Kickapoo Creek.

Kickapoo Creek is a small tributary of the Embarrass River.

The creek is approximately twenty feet wide and two to four feet deep except in a few cases where deeper pools have developed.
The cyanide, running with the flow of the creek in a southeasterly
direction, moved towards the Embarrass River at a rate of three-quarters
to one-mile a day.
The first evidence of cyanide was reported by a Mattoon, Illinois
veterinarian who reported that five dead cattle found along the creek had
died of cyanide poisoning.

The first evidence of a fish kill was reported

by a group of workmen working near the Fourth Street bridge over Kickapoo
Creek two miles south of Charleston, Illinois.

This writer then made a

visual survey of the creek and found many dead fish on the bank and bottom
of the creek.
Kickapoo Creek was originally thought to be sterile by many people,
but fish location studies by Eastern Illinois University students under
the direction of Dr. Leonard Durham, often found as many as twenty-five
different species of fish in the creek over a period of years.
The State Public Health Department was notified and investigators
made frequent trips to the area to check cyanide amounts in the creek.
Early cyanide tests showed more than five PPM of the lethal material in
the creek.

Fish tolerance towards cyanide is variable but two to three

PPM is considered lethal to most fish.
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Sanitary engineers from the Department of Public Health and officials from Newton, Illinois were vitally concerned about the cyanide
content because Newton pumps water for its city use from the Embarrass
River.

Newton officials immediately dug wells for the community use

rather than take a chance that the cyanide would not be diluted enough
when it reached their pumping station.

Newton is located thirty-three

miles from the mouth of Kickapoo Creek on the Embarrass River.
Tuesday, November 5, a group headed by Dr. Leonard Durham and State
Fisheries Biologist, Rudy Stinauer, made a field trip to the kill area
to determine the extent of the fish kill.

At this time the cyanide had

moved down the length of the Kickapoo Creek, approximately ten miles and
had spread into the Embarrass River.

The water depth in both the creek

and river was very shallow and visual investigation resulted in finding
no live fish in Kickapoo Creek and at least one-hundred yards from the
mouth of Kickapoo Creek in the river.
Two-hundred yards south of the mouth of Kickapoo Creek many dead
fish were found and a few large carp and catfish were found still alive
but in distress.

In all, thirty-eight species of fish were found dead

in those areas checked.
During the next few weeks continuous investigations were made as
to the fish kill and cyanide dispersal in the creek and river.

Cyanide

was found to be present in the creek and river for a period of at least
four weeks and a total fish kill occurred approximately twelve miles from
the mouth of Kickapoo Creek south in the Embarrass River.
THE PROBLEM
The writer, interested in fish populations in the creek and river,
was concerned about the repopulation of species in the kill area.

For a

- 3 -

period of seven montlBbeginning in December, 1963, and ending in July,
1964, a study was made as to the rate of repopulation and the species
involved.
At the time of the cyanide kill no attempt was made to determine
the specific numbers of the kinds of fish effected by the cyanide.
Therefore, in sampling to determine fish repopulation in the area, only
the kinds of fish and relative density were considered.

The fish found

in the kill area in the succeeding months of the repopulation study
were compared with those found north of the kill area in similar waters
in the Embarrass River.
JYIETHODS AND :MATERIALS
Three methods were used to obtain information on the repopulation
of fish in the kill area.
One method used involved the use of a two-man nylon seine fifteen
feet long.

The seine was used in shallow water near riffles and sand

bars where other methods were not feasible.
A second method was electro-fishing.

A 115 volt portable generator

operated by a two-cycle gasoline engine furnished the power for an apparatus called an electric seine.

It could be operated easily by two

men and proved very capable of showing fish population in water not over
three feet deep.
Electro-fishing does not kill fish but simply stuns them for a
minute or two allowing easy capture so they can be counted, measured and
weighed.
The third method used was also an electro-fishing process.
technique is best conducted from a boat.
is a 220 volt power plant.

This

The generator, in this case,

It is also operated by a gasoline driven
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two-cycle engine.

This boat operated generator was the most often used

method of collecting.

It would stun fish in water five feet deep and

during the time of the study the river was seldom deeper than five feet.
In order to determine the repopulation of fish in the kill areas,
seven stations were set up at various places in Kickapoo Creek and the
Embarrass River where the kill occurred.
The stations were determined by variations of water depth, bottom
type, terrestrial surroundings, accessibility and distance from the
original cyanide source.
Station one was located on Kickapoo Creek in the vicinity of the
Lincoln Bridge on the Fourth Street road two miles south of Charleston.
The area used for sampling was approximately six to twenty inches deep
with a sandy and rocky bottom.

It is tree lined with cotton woods,

maples, willows, and various shrubs normally found on stream banks.

The

creek is approximately twenty feet wide at this point.
At the extreme end of area one, which was approximately two-hundred
yards long, there is a shallow rocky riffle which extends into a rather
deep pool at the lower end.
Station two is located approximately three miles southeast of the
first station and one-half mile from the mouth of the Kickapoo.

The creek

at this point has characteristics similar to station one except that the
water is sliglfly deeper and the bottom is primarily muddy.

Erosion from

extensive hilly terrain and farming operations caused the bottom of the
creek to be covered with silt.
At this station the water runs freely with few logs or downed trees
to alter its flow.

The water depth is approximately two feet deep bank

to bank with few sandy beaches or riffles as in area one.

- 5 -

Station three is the area where the potassium cyanide entered the
Embarrass River from Kickapoo Creek.

This station is characterized by

frequently moving sandbars and shallow water.

Water flow from the creek

keeps the river full of sand and debris and the area is a mass of shallow sandy riffles.

High water at various times of the year has caused

the river bed to be very wide at this point but at no place is the water
over a few inches deep.

Trees such as cottonwoods, soft maples, willows,

American elms and sycamores line the banks on all sides.
Station four is located approximately four-hundred yards south of
the mouth of the Kickapoo in the Embarrass River.

The bank on the west

side of the area is characterized by a steep incline which drops off
into four to five feet of water during normal water conditions in the
river.

The east bank of the area is a slowly declining sandy and rocky

slope.

The gradual decline progresses all the way to the west bank.

The center of the river is partially sandy and muddy.

The river is ap-

proximately twenty to twenty-five yards wide at this station.

Station

four is lined with cottonwoods, willows, soft maples and various other
trees and shrubs.

During normal conditions the river current is not

swift due to the dam at Lake Charleston, approximately five miles north.
Station five is called Walkerts Ford by local people.

The water

depth ranges from a few inches near sandy and rocky beaches to four and
five feet in washed out areas along the steep banks.

The bottom of the

river here is primarily sandy or rocky with some silt cover where erosion
has occurred.
Station five is lined with various trees including blue ash, soft
maples, willows, cottonwoods and sycamores.

High water and erosion has

caused an accumulation of trees and shrubs to pile up in various places
in the area.
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Station six, known as Ryan Bridge station, is located nine miles
south of the Walker Ford station.
than at previous areas considered.

The river is much wider at this point
It is approximately thirty-five yards

wide except in areas where sandbars have formed and protrude into the
channel.

The river channel is located near the west bank and the water

depth is three to four feet deep.

The east side is just a few inches

deep with many sandbars and woody drift accumulation.

Floral communi-

ties are similar to those at the previously considered stations.
Station seven (control) is located north of the mouth of Kickapoo
Creek on the Embarrass River.

The physical characteristics of this area

are very similar to stations four and five.
This area was not affected by the potassium cyanide.

It was used

primarily to compare populations in the kill area with those populations
out of the kill area in similar types of environment.
At the extreme north end of the station water runs very shallow
over rocks forming a riffle.

The extreme south end of the station is

characterized by a large circular pool three to five feet deep.
A map showing the Toledo Quadrangle which includes all the stations
is shown on page seven.
RESULTS AND DISCUSSION
Table I indicates the species of fishes found dead or dying during
the cyanide kill.

Many of the species were not found in abundant numbers

and in some cases only a very few of a certain species were found.

Euro-

pean carp, gizzard shad, common suckers, and redhorse suckers were the
predominant species of large fish.

Various species of shiners were the

dominant members of the minnow family with the exception of carp.
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Some of the species found were so rare that they could not be collected in areas of the river not affected by the cyanide.

Various mem-

bers of the perch family (darters) were a good example of this.
During the first few months after the cyanide kill very little
collecting of species could be done.

Complete and near complete ice

coverage in the areas involved made significant collecting impossible.
Spring brought the rains.

For a period of two months (from the last of

March through the middle of May) uncommonly high water hampered attempts
to collect repopulation evidence.
What few collections that could be made are illustrated in Table II;
Although a number of species was collected at some stations, other stations showed no repopulation at all.

At station one, evidence of fish

repopulation did not occur until late spring.

Repopulation at station

two occurred slightly earlier.
Though there is no attempt made in Table II to show numbers of each
species, the fish found in these areas were predominantly species of
suckers.

Other species of fish listed were found in very few numbers.

All collecting during this period was done with a seine.
Concentrated study of the repopulation of fish began in early June.
Species repopulation at stations one and two located in the Kickapoo Creek
was dependent almost entirely on fish swimming upstream from the mouth of
the Kickapoo in the Embarrass River.
Earliest evidence of repopulation at station one occurred on June 9,
1964.

As Table III illustrates, only three species were found at this time,

the dominant species being the redfin and

~teelcolor

shiners.

of June, seven different species were found at station one.
fingerlings of those species found were also evident.

By the end
Fry and

It is common
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practice for many species of fish to migrate upstream during spawning.
This accounts for the increased number of species found.

The only game

fish found in June at station one were a few smallmouth bass fingerlings
and species of sunfish.
The most common species found in Kickapoo Creek before and during
the cyanide kill was the northern creek chub.

During the repopulation

study the creek chub was not found to be present in the stream until the
week of July 8,

196~.

Also during this week young bass populations

seemed to be increasing although no adults were found.

The dominant

species still continued to be the redfin shiner closely followed by
steelcolor shiners, suckermouth minnows, carp and smallmouth bass.
At station two, the most abundant species, found June 9, was the
common sucker.

This species, generally known as an habitual migrator,

evidently moved up into the Kickapoo from the river and its migration was
then halted due to shallow water in the creek.
fact it was not found at station one.

This accounts for the
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TABLE I
Fishes known to exist in the kill area
(Collected at the time of kill)

MINNOW FAMILY
1.

Steelcolor shiner

Notropis whipplei

2.

River shiner

Notropis blennius

3.

Central stoneroller

Compostoma anomalum

4-.

Bluntnose minnow

Pimephales notatus

5.

Suckermouth minnow

Phenocobius mirabilis

6.

Redf in shiner

Notropis umbratilis

7.

Northern creekchub

Semotilus atromaculatus

8.

Silverjaw minnow

Ericymba buccata

9.

European carp

Cyprinus carpio

10.

Northern bullhead minnow

Pimephales vigilax

11.

Golden shiner

Notemigonus crysoleucas

12.

Northern sand shiner

Notropis stramineus
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SUCKER FAMILY
1.

Creek chubsucker

Erymizon oblongus

2.

Bigmouth buffalo

Ictiobus cyprinellus

3.

Smallmouth buffalo

Ictiobus bubalus

4-.

Central quillback carpsucker

Carpiodes cyprinus

5.

Common white sucker

Catostomus commersonnii

6.

Golden redhorse

Moxostoma erythrurum

7.

Silver redhorse

Moxostoma anisurum

8.

Northern shorthead redhorse

Moxostoma macrolepidotum

9.

Spotted sucker

Minytrema melanops

10.

Northern hogsucker

Hypentelium nigricans

11.

Greater redhorse

Moxostoma valenciennesi

CATFISH FAMILY
1.

Northern black bullhead

Ictaturus melas

2.

Northern yellow bullhead

Ictaturus natalis

3.

Northern brown bullhead

Ictaturus nelulosus

4-.

Northern channel catfish

Ictaturus :eunctatus

5.

Flathead catfish

Pylodictis olivaris

6.

Slender madtom

Schilbeodes exilis

7.

Brindled madtom

Schilbeodes miurus

KILLIFISH FAMILY
1.

Blackstripe topminnow

Fundulus notatus

LAMPREY FAMILY
1.

Brook lamprey

Lam:eetra lamottei
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HERRING FAMILY
1.

Gizzard shad

Dorosoma cepedianum

SILVERSIDE. FAMILY.

1.

Northern brook silverside

Labidesthes sicculus

PERCH FAMILY

1.

Northern sand darter

Ammocrypta pellucida

2.

Northern logperch darter

Percina caprodes

3.

Central johnny darter

Etheostoma nigrum

'+.

Rainbow darter

Etheostoma caeruleum

5.

Northern orangethroat darter

Etheostoma spectabile

6.

Barred fantail darter

Etheostoma flabellare

7.

Northern greenside darter

Etheostoma blenniodes

8.

Blackside darter

Percina maculata

9.

Slenderhead darter

Percina phoxocephala

Dusky darter

Percina sciera

10.

SUNFISH FAMILY
1.

Northern smallmouth bass

Micropterus dolomieui

2.

Northern largemouth bass

Micropterus salmoides

3.

Green sunfish

Lepomis cyanellus

'+.

Common bluegill

Lepomis macrochirus

5.

Orangespotted sunfish

Lepomis humilis

6.

Northern longear sunfish

Lepomis megalotis

7.

Rock bass

Arnbloplites rupestris
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SUNFISH FAMILY (Cont.)
8.

White crappie

Pomoxis annularis

9.

Black crappie

Pomoxis nigromaculatus
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TABLE II
REPOPULATION SURVEY FIRST SIX MONTHS AFTER CYANIDE KILL
March

April

May

Dec.

Jan.

Feb.

Station I

negative

negative

negative

negative

negative

Station II

negative

negative

negative

negative

Spotted sucker
Golden redhorse
Common sucker

Station III

Redf in shiner
Bluntnose minnow
Northern creek chub
Spotfin shiner
Gizzard shad
White sucker
Channel catfish
Common sucker
Steelcolor shiners

Station IV

Redf in shiner
Bluntnose minnow
Spotfin minnow
Northern creek chub
Steelcolor shiner
Common suckers

Station V

Golden redhorse
Channel catfish
European carp
Longear sunfish
Spotted sucker
Gizzard shad
Central stoneroller
Common suckers

Station VI

European carp
Golden redhorse
Longear sunfish
Spotted sucker
Gizzard shad
Central stoneroller
Spotf in shiner
Bluntnose minnow
Johnny darter
Channel catfish
Steelcolor shiner

Station VII

(No collections made)

Golden redhorse
Gizzard shad
Spotted sucker
Common sucker
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TABLE III
Station I - Kickapoo Creek
SPECIES
Date

Corrunon Name

Scientific Name

6/9/64-

Silverjaw minnow
Green sunfish
Northern redf in shiner

Ericymba buccata
Lepomis cyanellus
Notropis umbratilis

6/26/64-

Carp (Fingerlings)
Cyprinus carpio
Corrunon suckers (Fingerlings)Catostomus corrunersonnii
Northern redhorse
Moxostoma aureolum
(Finger lings)
Smallmouth bass (FingerMicropterus dolomieui
lings)
Silverjaw minnow
Ericymba buccata
Northern redf in shiner
Notropis umbratilis
Steelcolor shiners
Notropis whiplei

7/8/64-

Northern creek chub
Green sunfish
Smallmouth bass (Fingerlings)
Suckermouth minnow
Carp (Fingerlings)
Steelcolor shiners
Redf in shiners
Silverjaw minnow

Couesius plumbeus
Lepomis cyanellus
Micropterus dolomieui
Phenacobis minabilis
Cyprinus carpio
Notropis whipplei
Notropis umbratilis
Ericymba buccata

- 16 Investigations made at station two at this time also resulted in
finding other species of fish (Table IV).

Gizzard shad was the second

most common, followed by redhorse and hogsuckers.
Collections made a week later at station two showed a sharp decrease in sucker populations and a considerable increase in minnow
species, primarily steelcolor and redfin shiners.

The increase in

these minnow species was also evident at station one.
At station three, the area where Kickapoo Creek flows into the
Embarrass River, species of fish were nearly impossible to find and collect.

Sand washing down from Kickapoo Creek had created a huge sandbar

and had made the river very shallow ,at this point.

Seventeen species of

fish were found and only the orange spotted sunfish and channel catfish
and white crappie were different than species found further up Kickapoo
Creek.
Collections made in early June at station four showed very little
repopulation (Table VI).

The species found were similar to those found

the first six months after the kill.

The latter part of June and early

July seemed to be a very active period of fish relocation.

New species

were found during each collection and also a considerable increase in
each species was detected.

The redfin shiner and steelcolored shiner

were the dominant species found.

For some reason, unknown to the writer,

the redfin and steelcolored shiners continued to be the most often found
species since the early sucker run after the spring thaw.
these minnow species migrate a great deal.
numbers at all stations.

Supposedly,

They were found in abundant
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TABLE IV
Station II
SPECIES
Common Name

Scientific Name

·--

6/12/64-

Common sucker
Northern redhorse
Gizzard shad
Quillback
Hog sucker
Channel catfish

Catostomus commersonnii
Moxostoma aureolum
Dorosoma cepedianum
Carpiodes cyprinus
Hypentelium nigricans
Ictalurus punctatus

6/18/64-

Bluegill
Redfin shiner
Johnny darter
Steelcolor shiner
Northern redhorse (Fry)

Lepomis macrochirus
Notropis umbratilis
Etheostoma nigrum
Notropis whipplei
Moxostoma aureolum

6/26/64-

Smallmouth bass
Silverjaw minnow
Carp (Fingerlings)
Northern redhorse
(Fingerlings)
Redfin shiners
(Finger lings)
Steelcolor shiner
(Fingerlings)

Micropterus dolomieui
Ericymba buccata
Cyprinus carpio
Moxostoma aureolum
Notropis umbratilis
Notropis whipplei
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TABLE V
Station III
SPECIES
Date

Common Name

6/9/64

(None found)

Scientific Name

6/30/64

Suckermouth minnow
Common sucker
Redf in shiner
Steelcolor shiner
Hog sucker
Smallmouth bass
Orange spotted sunfish
Redhorse sucker

Phenacobius mirabilis
Catostoma commersonnii
Notropis umbratilis
Notropis whipplei
Hypentelium nigricans
Micropterus dolomieui
Lepomis humilis
Moxostoma aureolum

7/7/64

White crappie
Common sucker

Pomoxis annularis
Catostomus commersonnii
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TABLE VI
Station IV
SPECIES
Date

Corrunon Nrune

Scientific Nrune

6/12/64

Carp
Gizzard shad
Steelcolor shiner
Redf in shiner

Cyprinus
Dorosoma
Notropis
Notropis

carpio
cepedianum
whipplei
umbratilis

6/30/64

Steelcolor shiner
Smallmouth bass
Silverjaw minnow
Hog sucker
Bluntnose minnow
Redhorse sucker
Gizzard shad
Redfin shiner

Notropis whipplei
Micropterus dolomieui
Ericymba buccata
Hypentelium nigricans
Pimephales notatus
Moxostoma aureolum
Dorosoma cepedianum
Notropis umbratilis

7/7/64

Channel catfish
Gizzard shad
Hog sucker
Redhorse sucker
Smallmouth bass
Redf in shiner
Silverjaw minnow
Steelcolor shiner
Corrunon sucker
Spotted sucker
Suckermouth minnow
Bluntnose minnow

Ictaturus punctatus
Dorosoma cepedianum
Hypentelium nigricans
Moxostoma aureolum
Micropterus dolomieui
Notropis umbratilis
Ericymba buccata
Notropis whipplei
Catostomus corrunersonnii
Minytrema melanops
Phenacobius mirabilis
Pimephales. notatus
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Station five repopulation was similar to the activity at station
four.

Kinds and numbers of fish were increasing rapidly through June.

Table VII illustrates those species found.
One interesting item of some importance at this station is the
findings of longnose gar.

This is supposedly one of the few times they

have been found this far north in the river.
Station six at Ryan Bridge produced few new species other than
those found in previous stations.

Significant items included finding

abundant quantities of young smallmouth bass in July collections and
finding buffalos, which were not found in northern stations.
Station seven was the control station.
the kill area in the Embarrass River.

It was located north of

This station was not utilized

to its fullest extent because various species in the river kill area
were determined primarily during the cyanide kill.
Table IX shows the species found during infrequent sampling.
The only real significant information obtained from area seven was
the tremendous density of species compared to stations in the kill area.
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TABLE VII
Station V
SPECIES
Date

Common Name

Scientific Name

6/17/64-

Carp
Common sucker
Channel catfish
Gizzard shad
Quillback
Northern redhorse
Hog sucker
Green sunfish

Cyprinus carpio
Catostomus commersonnii
Ictaturus punctatus
Dorosoma cepedianum
Carpiodes cyprinus
Moxostoma aureolum
Hypentelium nigricans
Lepomis cyanellus

6/30/64-

White crappie
Longear sunfish
Bluntnose minnow
Gizzard shad
Steelcolor shiner
Longnose gar
Common sucker
Carp

Pomoxis annularis
Lepomis megalotis
Pimephales notatus
Dorosoma cepedianum
Notropis whipplei

White crappie
Steelcolor shiner
Redf in shiner
Smallmouth bass
Blackside topminnow
Suckermouth minnow
Gizzard shad

Pomoxis annularis
Notropis whipplei
Notropis umbratilis
Micropterus dolomieui
Fundulus notatus
Phenacobius mirabilis
Dorosoma cepedianum

7/2/64-

Catostomus commersonnii
Cyprinus carpio
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TABLE VIII
Station VI - Ryan Bridge
SPECIES
Date

Common Name

Scientific Name

6/22/6'+

Gizzard shad
Smallmouth bass
Blackside topminnow
Steelcolor shiner
Bluntnose minnow
Quillback
River shiner
Silverjaw minnow
Redf in shiner
Bluegill

Dorosoma cepedianum
Micropterus dolomieui
Fundulus notatus
Notropis whipplei
Pimephales notatus
Carpiodes cyprinus
Notropis blennius
Ericymba buccata
Notropis umbratilis
Lepomis macrochirus

6/23/6'+

Northern redhorse
Carp
Buffalo
Quillback
Smallmouth bass
Gizzard shad
Steelcolor shiner
Redf in shiner
Hog sucker
Common sucker
Longnose gar

Moxostoma aureolum
Cyprinus carpio
Ictiobus cyprinellus
Carpiodes cyprinus
Micropterus dolomieui
Dorosoma cepedianum
Notropis whipplei
Notropis umbratilis
Hypentelium nigricans
Catostomus commersonnii
Lepisosteus osseus

Gizzard shad
Steelcolor shiner
Redf in shiner
Smallmouth bass
Silverjaw minnow
Blackside topminnow
Suckermouth minnow
Bluegill
Common shiner
Hog sucker

Dorosoma cepedianum
Notropis whipplei
Notropis umbratilis
Micropterus dolomieui
Ericymba buccata
Fundulus notatus
Phenacobius mirabilis
Lepomis macrochirus
Notropis cornutus
Hypentelium nigricans

(3 miles North
of Bridge)

7/8/6'+
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TABLE IX
Station VII - Control - Embarrass
SPECIES
Date

Common Name

Scientific Name

~~~~~-·

~~

6/22/64

Steelcolor shiner
Hog sucker
Smallmouth bass
Gizzard shad
Common sucker
White crappie
Northern redhorse
Redf in shiner

Notropis whipplei
Hypentelium nigricans.
Micropterus dolomieui
Dorosoma cepedianum
Catostomus commersonnii
Pomoxis annularis
Moxostoma aureolum
Notropis umbratilis

6/30/64

Steelcolor shiner
Northern redfin shiner
Hog sucker
Silverjaw minnow

Notropis whipplei
Notropis umbratilis
Hypentelium nigricans
Ericymba buccata

7/2/64

White crappie
Gizzard shad
Steelcolor shiner
Smallmouth bass
Bluntnose minnow
Bluegill
Common shiner
Redf in shiner
River shiner
Quillback carpsucker
Brook silversides

Pomoxis annularis
Dorosoma cepedianum
Notropis whipplei
Micropterus dolomieui
Pimephales notatus
Lepomis macrochirus

7/7/64

Common sucker
Gizzard shad
Redhorse sucker
Smallmouth bass
Quillback
Creek chubsucker
Bluegill
Steelcolor shiner
Hog sucker
Brook lamprey
Log perch darter
Suckermouth minnow
Flathead catfish
Channel catfish
Green sunfish

Notropis umbratilis
Notropis blennius
Carpiodes carpio
Labidesthes sicculus

Catostomus commersonnii
Dorosoma cepedianum
Moxostoma aureolum
Micropterus dolomieui
Carpiodes cyprinus
Lepomis macrochirus
Notropis whipplei
Hypentelium nigricans
Entosphenus lamottenii
Percina caprodes
Phenacobius mirabilis
Pylodictis olivaris
Ictaturus punctatus
Lepomis cyanellus
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As Table I illustrates, fifty-three species of fish were known to
exist in the kill area.
species.

The writer, however, found only thirty-eight

Table X shows those species found by the writer at the time of

the cyanide kill.
Comparing the species of fish at the time of the kill with those
collected during the study, considerable fish relocation is evident.
At station one only the yellow bullhead, central stoneroller, creek
chub sucker and brook lamprey had not repopulated.

Some species were

found during the study that were not found during or before the kill.
An example of this is the smallmouth bass.

The time of year influenced

species location since many fish travel into small tributaries to spawn.
A comparison at station two could not be made because collections
were not made at this area during the kill.
At station four there were six species of fish found before the
kill that had not repopulated.

These were the central stoneroller,

northern longear sunfish, yellow bullhead and the brook lamprey.
It is probably not entirely safe to assume that catfish species have
not repopulated because they cannot be found.

They are very difficult to

get to the surface with any type of collecting apparatus.

When shocked

they seem to stay close to the bottom and they are very difficult to obtain with a seine.
At station three, thirteen species of fish had not repopulated by
the middle of July but other species were found that were not found at the
time of kill.

These absent species included:

spotted bass, white crappie,

rock bass, brindled madtom, flathead catfish, slender madtom, creek chub
sucker, johnny darter, fantail darter, brook silverside and brook lamprey.
The most notable absent species were the various darters which were commonly
found in the shallow water and riffles in the area.

Darters are supposed to

- 25 be nearly the last species to repopulate after a kill so their absence
is not surprising.
At station fiveJnine species of fish had not repopulated by late
July.

Most of the absent members were the same as those species not

found at station four.

Species that had not repopulated were the black-

side darter, rainbow darter, fantail darter, slenderhead darter, johnny
darter, spotted bass, longear sunfish, slender madtom, brindled madtom
and brook silverside.
Species populations were not known at stations six and seven at
the time of the kill; therefore, repopulation evidence cannot be compared with populations before the kill.
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TABLE X
FISHES COLLECTED AT TIME OF KILL
Station #I
MINNOW FAMILY
1.

Steelcolor shiner

Notropis whipplii

2.

River shiner

Notropis blennius

3.

Central stoneroller

Compostoma anamolum

4-.

Bluntnose minnow

Pimephales notatus

5.

Suckermouth minnow

Phenacobius mirabilis

6.

Redf in shiner

Notropis umbratilis

7.

Creek chub

Semotilus atromaculatus

CATFISH FAMILY
8.

Yellow bullhead

Ictalurus natalis

SUCKER FAMILY
9.

Creek chubsucker

Erimyzon oblongus

LAMPREY FAMILY
10.

.Brook lamprey

Lampetra lamottei

Station #III
MINNOW FAMILY
1.

Northern creekchub

Semotilus atromaculatus

2.

Suckermouth minnow

Phenacobius mirabilis

3.

Steelcolor shiner

Notropis whiplii

4-.

Bluntnose minnow

Pimephales notatus

5.

River shiner

Notropis blennius
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Station #III (Cont.)
SUNFISH FAMILY
6.

Northern longear sunfish

Lepomis megalotis

7.

Green sunfish

Lepomis cyanellus

8.

Spotted bass

Micropterus punctulatus

9.

White crappie

Pomoxis annularis

Rock bass

Ambloplites rupestris

10.

CATFISH FAMILY
11.

Brindled madtom

Noturus miurus

12.

Flathead catfish

Pylodictis olivaris

13.

Slender madtom

Schilbeodes exilis

14-.

Channel catfish

Ictalurus punctatus

SUCKER FAMILY

15.

Northern hog sucker

Hypentelium nigricans

16.

Creek chubsucker

Erimyzon oblongus

17.

Quillback carpsucker

Carpiodes cyprinus

18.

Northern shorthead redhorse

Moxostoma macrolepidotum

PERCH FAMILY
19.

Johnny darter

Etheostoma nigrum

20.

Fantail darter

Etheostoma flabellare

SILVERSIDE FAMILY
21.

Brook silverside

Labidesthes sicculus

HERRING FAMILY
22.

Gizzard shad

Dorosoma cepedianum

- 28 -

Station #III (Cont.)
LAMPREY FAMILY
23.

Brook lamprey

Lampetra lamottei

Station #IV
MINNOW FAMILY
1.

Steelcolor shiner

Notropis whiplei

2.

River shiner

Notropis blennius

3.

Northern creekchub

Semotilus atromaculatus

4-.

Central stoneroller

Compostoma anarnolum

5.

Bluntnose minnow

Pimephales notatus

6.

Suckermouth minnow

Phenacobius mirabilis

7.

European carp

Cyprinus carpio

SUCKER FAMILY
8.

Redhorse

9.

Common white sucker

Catostomus commersonnii

10.

Creek chub sucker

Erimyzon oblongus

11.

Northern hogsucker

Hypentelium nigricans

SUNFISH FAMILY
12.

Bluegill

Lepomis macrochirus

13.

Spotted bass

Micropterus punctulatus

14-.

Northern longear sunfish

Lepomis megalotis

CATFISH FAMILY

15.

Yellow bullhead

Ictalurus natalis

HERRING FAMILY

16.

Gizzard shad

Dorosoma cepedianum
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Station #IV (Cont.)
LAMPREY FAMILY
17.

Brook lamprey

Lampetra lamottei

Station #V
PERCH FAMILY
1.

Blackside darter

Percina maculata

2.

Rainbow darter

Etheostoma caeruleum

3.

Logperch darter

Percina caprodes

4-.

Fantail darter

Etheostoma flabellare

5.

Slenderhead darter

Percina phoxocephala

6.

Johnny darter

Etheostoma nigrum

SUNFISH FAMILY

7.

Spotted bass

Macropterus punctulatus

8.

Green sunfish

Lepomis cyanellus

9.

Longear sunfish

Lepomis megalotis

MINNOW FAMILY
10.

Silverjaw minnow

Ericymba buccata

11.

Suckermouth minnow

Phenacobius mirabilis

CATFISH FAMILY
12.

Slender madtom

Schli.lbeodes exilis

13.

Brindled madtom

Noturus miurus

14-.

Channel catfish

Ictalurus punctatus

SUCKER FAMILY
15.

Creek chubsucker

Erimyzon oblongus

SILVERFISH FAMILY
16.

Brook silverside

Labidesthes sicculus
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SUMMARY
Fifty-three species of fish were known to exist at the six stations located in the kill area.

However, many of these species were

very rare and were difficult to find during the kill and in the control area (Station VII).
During the repopulation study, thirty-one of these species had
repopulated in the cyanide affected waterways.

As table XI illustrates

many of these species were found to have repopulated at all stations.
Others, however, were found at one or two stations.

Water conditions

at the stations involved played a role in the species found at each
area.
It is probably not correct to assume that a certain species had
repopulated when only one of a species was found.

It is possible, how-

ever, that more than one of a species was in the area but not collected.
The least common species of fish in both the Kickapoo Creek and the
Embarrass had not relocated or could not be found.

Various species of

minnows, catfish and darters are a prime example.
In less than a yearrs time 58% of fishes known to exist in the
cyanide affected area have repopulated.
be the result of a number of things:

The relocation of species could

nomadism:-)

spawning characteristics, just to mention a few.

water conditions, and
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TABLE XI
SPECIES OF FISH FOUND AT STATIONS 1-6 DURING POPULATION STUDY
1

2

3

4-

5

6

1.

Steelcolor shiner

x

x

x

x

x

x

2.

Common sucker

x

x

x

x

x

x

3.

Redhorse sucker

x

x

x

x

x

x

4-.

European carp

x

x

x

x

x

x

5.

Gizzard shad

x

x

x

x

x

x

6.

Smallmouth bass

x

x

x

x

x

x

7.

Suckermouth minnow

x

x

x

x

x

x

8.

Redfin shiner

x

x

x

x

x

x

9.

Silverjaw minnow

x

x

x

x

10.

Green sunfish

x

x

x

x

11.

Hog sucker

x

x

x

x

x

12.

Bluegill

x

x

x

x

x

13.

Quillback carp sucker

x

x

x

x

14.

Bluntnose minnow

x

x

x

x

15.

Channel catfish

x

x

x

16.

Orange spotted sunfish

x

x

x

17.

Crappie, White

x

x

x

18.

Creek chubsucker

19.

Spotted sucker

20.

Brook lamprey

x

x

x

x
x

x
x

x
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SPECIES OF FISH FOUND AT STATIONS 1-6 DURING POPULATION STUDY
(Cont.)
1

2

3

4

5

6

21.

Smallmouth buffalo

x

x

22.

Blackside topminnow

x

x

23.

Common shiner

24.

Johnny darter

25.

Grass pike

x

26;

Crappie, Black

x

27.

Flathead catfish

x

28.

Longear sunfish

x

29.

Longnose gar

x

30.

River shiner

31.

Brook silverside

x

x

x

3 miles
north Ryan
Brid e

x
x
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The visible effect of potassiwn cyanide can easily be observed
simply by the fish killed in the areas affected.

The total effect of

the cyanide does, however, consist of more than just the killing of the
fish populations.
As was mentioned earlier, five cattle died as a result of the chemical.

How many other terrestrial animals, such as birds, foxes, ground

hogs, rabbits, squirrels and raccoons were destroyed?

What aquatic

plants and animals other than fish were affected by the cyanide?

What

will be the gross effect on sport fishing and recreation in the areas
involved?

These are questions not answered in this study but they are

important aspects in water pollution.
Water pollution of one type or another is common-place in the
United States today.

It is the responsibility of all those persons in-

terested in the conservation of our natural resources to recognize the
terrible toll that water pollution has taken on our plants and animals.
It is the duty of all persons to seek legislation that will tighten controls on commercial industries that seem to be responsible for most of
the pollution.
It is the sincere hope of this writer that measures can be taken
to prevent further contanimation of our waterways.
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